Regulation of testosterone production in Leydig cells from fetal mice under dynamic conditions: effect of human chorionic gonadotrophin and 8-bromo-cyclic AMP.
The temporal release of testosterone by Leydig cells from 18-day-old mouse fetuses in response to human chorionic gonadotrophin (hCG) and to 8-bromocyclic AMP (8-bromo-cAMP) was investigated under short-term incubation (180 min) conditions. A rapid and large increase in testosterone release was induced by a 5-min exposure to hCG (20 i.u./l) or 8-bromo-cAMP (10 mmol/l). The testosterone response of fetal Leydig cells to the two gonadotrophic stimuli was Gaussian in distribution with a peak value of testosterone by 15-20 min. Repeated exposure to hCG resulted in a reduced testosterone response but an increased accumulation of cAMP. The apparent resistance of fetal Leydig cells to hCG could not be overcome either by increasing the hCG concentration (to 2000 i.u./l) or by exposing the cells to 8-bromo-cAMP (10 mmol/l). Continuous exposure to hCG (200 i.u./l) divided into multiple small doses (each 8 i.u./l) induced testosterone secretion with different kinetic characteristics: a three-fold longer time-lag between hormone exposure and the peak value; a twofold greater testosterone response (P less than 0.001) and a gradual decrease of testosterone secretion. Oestradiol significantly reduced basal and hCG-stimulated testosterone production only at a high concentration (10 mumol/l). These results indicate that continuous or pulsatile exposure to hCG can induce refractoriness of fetal Leydig cells. The similarity between the actions of hCG and 8-bromo-cAMP on fetal steroidogenesis suggests that this rapid defect is not primarily due to a depletion of gonadotrophin receptors but results from disruption of regulatory mechanisms at the post-receptor level.